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By John W, Paulson and Joseph L. Johnson

SUMMARY

At the request of the Air Materiel Comand., Arpy Air Forges.an
investigation of the low-speed, power—dff stability and control
characteristics of the McDonnell XP-85 alrplane is Jbeing condugted in.
the Langley free-flight tumnel. The XP-85 airplans is & parasite '
fighter carried in a bowb bay of the B~36 alrplane, . 4As a part of the

" investigation a few force ‘tests were made on a 1/5-8¢ale modsl of the’
XP-85 with & conventional tail assembly installed in place of ihe
original design five-unit tall essembly.  The total area of the
oonventional assembly was spproximately 80 percent of 'bhe a;‘ea. of the o
Pive-unit assembly.

The results of this investlgation.showed that ths Sonventional
tell assembly gave sbout the same longitudinel stebility charac—
teristics as the original configuration a.nd. improved thé ‘dtrectional -
and latersl stability.

~ .

INTRODUCTION
P 3 N O S Y S
_ An investigatioh of the low—spesd, power—off stability amd

control characteristics of the McDonnell XP-85 alrplane ia being .
conducted in the Lsngley: free-fight tunnel &t ‘the rvequest of “the
Air Materiel Command, Avmy Aly Forces, The XP-85 is & jJet propelled,
parasite fighter desligned to be carried in the forward bomb bay of
the B~36. " In the combdt &réa.when The need ‘for Flghter edoort arises
the XP-85 is lowered from the B~36 on e trepeze arrengement and out
loose., When further fighter protection is not required. the IP-85



2 NACK TM Fo. L7C26 -

Feogn L Y S

returns to the mother ship and hooks up on the trapeze, The wings
are then folded upward and the parasite 1s drawn up into the boub bay.

The short fuselage and restricted width of the XP-85 airpleme
dictated by the size of the bomb bay of the B-36 resulted in a tail
design consisting of five units which wes ilnvestlgated on e l/5—soale
model in the langley free—flight tumnsl and reporied -in reference l.
in order to determine if a less oomplicated conventional tell would
provide the same degree of stebility, force tesits heve been mede with
a simplified tail without control syrfaces in the free-flight tunnel.
The results are presented herein a.ng. compared with some of the results
from reference l. . S e a - '
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i - The, force tests to detemine 'bh?a aerodynamic cha.racteris'bios of
-bhe modsl weYe made ox“the freé<flight tunhnel six--component balance

=which is d.escri‘bed. in reférence 2.

This ‘balance rotates. in yew with

-.the model -go that all’ f’orces and mements ' are measurgd, with respect

to the stability aies,

5 Btbllity axes -are a system of axes in

- which the Z-axis 18 in the-planse: of sjmmetry,: perpendicular to the
.relative wind, and directed dovnward; the X—-axls is in the plane of
-: symmetyy pervendiculdt to' thé Z—axis:and dirboted.foywerd; and the
Y-axis is perpendiculer to the-plane of symmetry snd.directed to ths

right.
mnment& is given in figum .'L.

A sketeh showing the. positi‘m directions of the forces and
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Presented in filgure 2 is a three—view dmwing of the model. The
model used in the present investigation was the same l/}scale model
used in the investigation reported in reference 1 except that single
vertical and horizontal tails were employed instead of the five-unit
tail (see fig. 3). The conventional tail assembly had full-scale
verticel end horizontal tall areas of 20.l and 17.9 square feet,
respeotively, as compared with the ‘total arsa of LT.5 square feet for
the five~unit tall assembly. The stall control vane used. in the
teats of reference 1l was in placg for all tests,

The force tests were run et e dynsmic pressure of 3.0 pounds
per square foot, which corresponds to an alrspeed of about 34 miles
per hour at stendard sea—level conditions and to a test Reynolds
number of 302,000 based on the mean asrodynamic chord of 1.03 feet.

All forces and moments ere referred to the stabllity axes
originating at & center—of-gravity position of 26,7 percent of the
mean asrodynamic chord and located vertlcally 0,05 percent of the mean
aercdynsmlo chord above the fuselage center line. ,

RESULTS AND DISCUSSION v

The results of the teste made to determine the longitudinal
stability characteristlos of the 1/5-scale model with the conventionel
tail assembly are presented in figure 4. Also presented in this
figure for comparison are results from reference 1 with the model In
the orlginal configuration and with tail off. It can be seen from

'+ this figure that the conventional tails gave approximstely: ‘the seme

longltudinal stabillity chdaracteristics as the original -design tails.

" The model with the conventional-tail sssembly trimmed at & much lower

1ifte coefficient than ‘the original model because of the sma.ller tail
.1noidence (-5 )} and the- nautml eleva.tor setting. :

oo Present.ed. in figure 5 is the varia.tion of the 1a:beral stabili'by
paramsters, CYB, nB and " CIB with lift coeffioient for the model

" fwith the convention;al ta.il comp&red with date. from reference l. The
results of figure 5 show that the model with the conventional tail
had & higher degree of directional stabllity over the entlre 1lift
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range. The directional stability inoreased with inoreasing 1ift:
¢oefflolent, which 1s in marked contrast toc the results for the
original configuration which showed that the directional stability
fell off repidly after. CL = 0.6. . Because of the. elimination of-

this undesirable aharacteristic, “the ccmcrentiona.l tall assembly appears
- guperlor to the original oonfiguration from the stand.:goint of
directlonal stebllity. ;

: " he data of Figure 5 show that ‘the conventiomal tail also |
. ,-._"-'increased. the positive effective dlhedral —Gz 8 up to Gy, = O.i but

did not 1mrea.se the maximm value of effective dihedral over
unstalled li1ft range. As a result there is only a relatively small
varietion in the effective dlhedral over the lift range whloh 18
a desirable characteristic usually not found In a swept wing ’
configuration

CONCILIJSIONS

\

The results of force tests of a conventional tail asrrangement
having 80 percent of the combined areas of the original five-unit
design indliocated an equal degree of longitudinal stabllity and
improved directionsl end lateral stability characteristios.

langley Memorial Aeronautical ILeboratory
National Advisory Ccmmittee for Aeromantics

Langley Fleld, Va.
% E., wo PM’&""‘

Jolhn W. Paulson
Asronautical Engineer
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